EV
o

NIUITUNIAT NI VRN INENRENHATANART ATIN 61 a173FNIINANARTIAzanTnENITNAENT

a ¢ A a L4 o a a
ARNNILARSINEALATIZIANLaaANaa NS m'lwv’\hanm

Computer-Aided safety analysis of static electricity
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Abstract

This article study about electrostatic systems and their design for safety in the manufacturing industry by
utilizing the grounding system and control flow velocity to lessen the buildup of static charge, in order to reduce the
accumulation of static charge. In petrochemical factories, static electricity cause sparks, which are a serious issue
that can cause fires and explosions and significant plant damage. This article use Python for calculating electrostatic
discharge and resistance of ground rod with example problem in the book Chemical Process Safety and Code of
practice for design, installation, inspection and testing of grounding system. It is given using graphics (Graphical
User Interface, GUI) for friendly user. The electrostatic parameters may be determined fast, dependable and simple
to use moreover, it is properly used in the design of ground rod as well.
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Equation 1:
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e T = watkeurais (3uIi)
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g, = Araslaaidnman (lufivos)

€, = ANNEBNTBIFEYTUNIA (8.85°10-12 coulomb2/Nm® = 2.7*10-12 coulomb/volt ft)

v, = ANANN tuN 3t IR aesesuan (Tasiu/m.u.)
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Equation 8:
V=2 (7)
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NANITANWI AU TN TN

? Tusunsurwamaen Capacitance for Spherical b... — O X
Dielectric constant (gr) : 1
Sphere radius: 6.17 ft

calculate [

Capacitance(C): 0.000000000105 coulomb/volt

Fig. 1 Graphic user interface for calculate Capacitance
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Nonconducting Hose

Manhole —— Steel Nozzle
—’( l 300-Gallon Steel
i — Grounded Vessel
A /

Storage Vessel |

i

Fig. 2 System for Example 2
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NANITANWIAUDS 1 TN TN

# Tusunsuenuanmne voltage uas uas energy stored()) — ] X

flowrate (u) 1 gpm
House length (L): 20 ft
House diameter (d): 2 in

Liquid conductivity (Yc): 0.00000001 mho/cm

Dielectric constant (er): 257
Density : 0.88 g/cm3
calculate
Voltage (V) : 0.079 volt

The energy stored(J) : | 0.00000000005680 mJ
Fig. 3 Graphic user interface for calculate Voltage and energy stored
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W AMnasmsAMEEL LLAAN AUl eNUINAN — O X
Specific Soil Resistance (p) : 100 ohm meter
Legth of ground rod (L): 24 meter
Radius of ground rod (a): 0.008| meter

calculate

i

Resistance of ground rod (R): 40.41 ohm

Fig. 4 Graphic user interface for Resistance of ground rod
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